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Abstract.
BACKGROUND: Impaired work ability is associated with work-related illnesses, early retirement and rising pension costs.
OBJECTIVE: To investigate the association between work ability and fatigue in nursing workers.
METHODS: Cross-sectional study conducted with 100 nursing workers from two inpatient units at a public teaching hospital
in Sao Paulo, Brazil. The data were collected by means of a socio-demographic profile questionnaire, Work Ability Index (WAI)
and Chalder Fatigue Scale. The data were analyzed by means of descriptive and analytical statistical methods, tests of association
and multiple linear regression.
RESULTS: The study population was mainly composed of women (88%), exhibited a high educational level (76%), average age
39.4 years old (SD = 9.5) and 15 years of professional experience, on average. The average score on WAI was good (39.4 points,
SD = 6.0) but surprisingly, 35% of the participants exhibited moderate to poor work ability. Fatigue was found in 52% of the
participants. The score on WAI decreased in association with fatigue (p < 0.001) and longer length of work in the same workplace
(p = 0.001), as well as among nursing technicians compared to nurses (p = 0.040).
CONCLUSIONS: Fatigue, longer length of work in the same workplace and work category nursing technician were associated
with decreased work ability, which emphasizes the need for investment in health and quality of work life.
Keywords: Occupational health, nursing staff, work organization, work conditions, workload
1. Introduction
The concept of work ability is relevant within the
context of productive restructuring and public policies,
and the loss of work ability might result in reduced
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productivity, leading to early retirement pensions and
consequent exacerbation of social security deficits that
compromise the national economy in Brazil and world-
wide [1, 2].
Work ability is understood as the workers’ conditions
to meet the physical, mental and social demands of the
job [3, 4]. That definition was formulated based on stud-
ies conducted by the Finnish Institute of Occupational
Health with a cohort of workers that started in 1981.
Those studies showed that various factors might affect
1051-9815/16/$35.00 © 2016 – IOS Press and the authors. All rights reserved
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work ability, like individual characteristics of workers,
their lifestyle, age, health profile, social status, and work
environment [3–6].
In Brazil, impairment of work ability is investi-
gated in different professional categories [6–8]. Among
health care workers, nurses are considered the most
prominent group in this regard, as a function of
their precarious working conditions that are charac-
terized by intense physical and mental demands, long
and irregular work shifts, outsourced workforce and
under-employment [5, 9–11]. Those sources of strain
result in illness, loss or reduction of work ability
and poorer quality of life and well-being [1, 2, 5,
11, 12].
Fatigue has been described as one of the main com-
plaints among nursing workers [13–15]. Its deleterious
effects lead to occupational diseases and manifest as
increased absenteeism and presenteeism rates. Pre-
senteeism is the situation in which an employee is
affected by some illness, but nonetheless remains at
work, with consequent undermining of his/her per-
formance and of the quality of services [16]. Both
absenteeism and presenteeism might exert negative
impact on institutional management, nursing planning
and the quality of care [16, 17]. Work-related mus-
culoskeletal disorders (WMSDs) [18, 19] and mental
health strain are the most prevalent health prob-
lems among nursing workers; mental health disorders
are predominantly characterized by depression arising
from the mental workload existing in the workplace
[20].
The effects of strain on the nursing workers’ health
notwithstanding, few Brazilian and international stud-
ies have sought to investigate the association between
work ability and fatigue, which points to the relevance
of the present study. While work ability has been widely
studied among nursing professionals [5, 7, 9, 10, 15,
21–24] fatigue has been more scarcely investigated [13,
25, 26]. According to Vasconcelos et al. (2011) [15]
there is a relationship between work ability and percep-
tion of fatigue among nurses and they found reduced
work ability (40.8%) and high levels of severe fatigue
(25.7%) in the studied population.
As a function of the role poor working conditions
play as a trigger of health problems among nursing
workers and the lack of studies on the association
between chronic fatigue and the work environment of
nursing staff, the aim of the present study was to assess
the relationship between work ability and fatigue in the
daily working routine of nursing staff in southeastern
Brazil.
2. Methods
2.1. Study design
The present epidemiological cross-sectional study
was conducted at two medical and surgical inpatient
units at a public teaching hospital in the city of Sao
Paulo, Brazil. This is a university hospital of aver-
age complexity that belongs to University of Sao
Paulo (USP), the largest university in Brazil and South
America. It is a general hospital which comprises 250
beds and about 2,000 workers, being devoted to the
treatment of maternal and pediatric problems, including
surgical and clinical conditions.
2.2. Participants
The target population was comprised nursing work-
ers – registered nurses, nursing technicians and
assistants – of two medical and surgical inpatient units,
totalizing 117 individuals. These units have the heaviest
workload (due to the performance of complex pro-
cedures, admission of highly dependent patients and
insufficient manpower) and report more sick leave than
the remainder of the hospital inpatient units. From
the total number of eligible participants, eight chose
not to participate, eight were on sick leave; in addi-
tion, the principal investigator, who is a staff member,
was excluded. Therefore, the final sample comprised
100 volunteers, corresponding to a participation rate of
85.5%.
2.3. Procedures
The data were collected by means of three outcome
measures: socio-demographic profile questionnaire,
Work Ability Index (WAI) and Chalder Fatigue Scale.
The socio-demographic and work profile data
included age, gender, educational level, marital status,
family income, length of work in the same workplace,
job title, workshift, commute time, number of current
jobs, and working hours per week.
The data on work ability were collected by means
of the Brazilian version of WAI [2, 3]. WAI is an
instrument formulated in Finland [3] and the Brazil-
ian version has satisfactory psychometric properties
regarding construct validity and reliability [2]. The WAI
allows workers to evaluate their work ability on seven
dimensions: (a) current work ability compared with
the lifetime best, (b) work ability in relation to the
demands of the job, (c) number of current diagnosed
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and self-reported diseases, (d) estimated work impair-
ment due to diseases, (e) sick leave, (f) own prognosis of
work ability and (g) mental resources [3]. With scores
varying from 7 to 49, work ability is classified as excel-
lent, good, moderate and poor; the latter two being
considered as inadequate. The cutoff points to define
inadequate work ability were 40 for participants up to 34
years old [27], and 35 for workers aged 35 years old or
older [3]. The classification formulated by Kujala et al.
[27] was adopted in the case of the youngest employees,
because the classification by Tuomi et al. [3] is based
on studies conducted with a population aged over 45
years. The use of both classifications was intended to
avoid underreporting of impaired work ability among
the youngest employees.
Fatigue was assessed by means of the Brazilian ver-
sion of the Chalder Fatigue Scale [28, 29]. The Brazilian
version had good reliability and validity (sensitivity and
specificity) [29]. This is an 11-item scale that assesses
mental and physical symptoms of fatigue with four pos-
sible answers. Likert scoring allocates scores 0, 1, 2
and 3 to answers, while in bimodal scoring the first two
are allocated zero and the last two are allocated one,
whereby the total score varies from zero to 11 [29].
In this study the Cronbach’s alpha of WAI was 0.73
and the one of the Chalder Fatigue Scale was 0.85; on
those grounds, the reliability of both instruments was
considered to be satisfactory.
Data collection was performed in June and July 2010
at the participants’ workplace. The questionnaires were
delivered at the beginning of the work shift and col-
lected at its end, having been completed during work
time with the nursing supervisor’s authorization.
The data were analyzed by means of descriptive and
analytical statistical methods, including absolute and
relative frequencies, mean, standard deviation (SD),
median and minimum and maximum scores. In analyti-
cal statistics, WAI was defined as the dependent variable
and the socio-demographic profile (gender, marital sta-
tus, educational level and family income), work profile
(job title), work shift, commute time, number of jobs,
length of work in the same workplace and in job role)
and Chalder Fatigue Scale as independent variables.
2.4. Statistical analysis
The internal consistency of the scales was evaluated
by means of Cronbach’s alpha and was considered sat-
isfactory when the value was≥ 0.70 [30]. To verify
the adjustment of the data to the normal distribution,
the Kolmogorov-Smirnov test was used. As WAI did
not exhibit normal distribution, the Mann-Whitney and
Kruskal-Wallis nonparametric tests were used in the
univariate analysis of categorical variables with WAI
and the Spearman correlation coefficient for the quan-
titative ones.
Multiple linear regression analysis was performed
with stepwise forward modeling. Fatigue was the first
variable to be included in the model, while the remain-
der of the variables were gradually included to assess
whether the association between WAI and fatigue
remained independent. In this analysis, only variables
with p < 0.20 on univariate analysis were selected.
Residual analysis of the final model showed adher-
ence to the normal curve. In all analyses, p < 0.05 was
considered as statistically significant.
2.5. Ethics
The study was approved by the institutional ethics
committee and all the participants signed an informed
consent form. As the principal investigator was a part
of the study population, and thus could unintentionally
promote participation, several measures were applied
to minimize possible sources of bias: the voluntary
nature of participation was emphasized, as well as the
confidentiality of individual data, and the fact that indi-
vidual results would not be communicated to heads of
service or hospital managers. In addition, the question-
naires were delivered and collected in individual sealed
envelopes with no identification.
3. Results
The data in the tables are described in absolute num-
bers only, as the total sample comprised exactly 100
participants.
As to the demographic characteristics, the study pop-
ulation was predominantly composed of females (88%)
and 56% of the participants were married. The average
age of the participants was 39.4 years old (SD = 9.5
years old), ranging from 22 to 63 years old. The fam-
ily income in 75% of the sample was the equivalent to
three to nine times the minimum wage, which was about
USD 255.00 per month at the time of data collection.
Regarding the job title, 24% of the participants were
registered nurses and 76% were nursing technicians or
assistants, nurses more dedicated to the administrative
work and the other group, performing the same work
activities regarding direct patient care. As to the work
shift, 29% worked in the morning, 34% in the afternoon
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and 37% at night. About 54% of the participants had
worked at the hospital for more than 10 years, and 30%
of them had been in the nursing profession for more than
15 years. Most of the sample (79%) reported having one
job only and working 36 hours per week. Fifty-seven
per cent of the participants said they spent more than
one hour commuting to and from work; of these, 23%
spent two to six hours commuting.
The average score on WAI was 39.4 points
(SD = 6.3), ranging from 15.0 to 49.0; the median score
was 41.0. The distribution of the participants per work
ability category was as follows: poor – 8%, moderate –
27%, good – 40%, and excellent – 25%. Therefore, 35%
of the workers, i.e., more than one-third of the sample,
were classified as exhibiting inadequate work ability.
Among the self-reported diseases identified through
WAI, musculoskeletal diseases (65%) and mild emo-
tional disorders (35%) were the most prevalent;
followed by respiratory (19%), gastrointestinal (18%),
endocrine (16%), and cardiovascular diseases (14%).
The results of the Chalder Fatigue Scale indicated
fatigue in 52% of the participants. Of these 52%, 55.7%
of the women presented fatigue, 58.7% were married
and 26.8% reported physical and/or mental limitations
in the performance of work activities.
Table 1 shows a statistically significant negative mod-
erate association between WAI and the Fatigue Scale
(r = –0.462, p < 0.001). A weak, negative statistically
significant association was also found between WAI
and length of work in the same workplace (r = –0.218,
p = 0.030). In addition, Table 2 shows that there was no
association between score on WAI and the investigated
qualitative variables.
Table 3 describes the linear regression models. In
the final multiple model, the variables that exhibited
statistically significantly associations with the scores
on WAI were the score on the fatigue scale, length
of employment in the same workplace, and work cat-
egory. The score on WAI decreased 0.945 points per
point of increase in the fatigue score (p < 0.001); this
association was independent from the remainder of the
variables included in the model. The score on WAI
decreased 0.288 points per year of employment in the
same workplace (p = 0.001). The nursing technicians
scored –2.375 points on WAI compared to the nurses
(p = 0.040).
4. Discussion
In the present study, the prevalence of inadequate
work ability (poor or moderate) was high (35%), with
the average score on WAI being 39.4/49. Fatigue
Table 1
Association between quantitative independent variables and work
ability index (WAI)
Variable r(SP)∗ p
Fatigue –0.462 <0.001
Age –0.099 0.325
Commute time (minutes) –0.069 0.499
Length of work in the same workplace (years) –0.218 0.030
Career working time (years) –0.177 0,078
∗(SP) = Spearman correlation coefficient.
Table 2
Comparison of WAI with personal and professional characteristics
Variable Category Mean (SD) p
Gender Female 39.1 (6.5) 0.377
Male 41.0 (4.8)
Marital status Without partner 39.7 (6.0) 0.704
With partner 39.1 (6.6)
Educational level High school 38.5 (6.8) 0.179
College 40.4 (5.6)
Family income (BRL) 1,500 – 3,000 39.6 (5.5) 0.897
3,000 – 4,500 39.4 (6.8)
>4,500 38.8 (7.1)
Job title Nurse 42.1 (5.1) 0.066
Nursing technician 38.7 (5.9)
Nursing assistant 38.0 (7.4)
Shift Morning 38.6 (5.8) 0.518
Afternoon 39.9 (6.5)
Night 39.4 (6.7)
∗Mann-Whitney and Kruskal-Wallis tests SD = Standard Deviation.
Table 3
Analysis of the association of work ability with fatigue and other independent variables through the final multiple linear regression model
Variable Univariate models Multiple model
 IC95%() p r2a  IC95%() p r2a
Inf. Sup. Inf. Inf.
Fatigue –0.893 –1.237 –0.548 <0.001 0.204 –0.945 –1.274 –0.615 <0.001 0.281
Working time in the same workplace (years) –0.185 –0.368 –0.002 0.047 0.030 –0.288 –0.456 –0.120 0.001
Nursing technician compared to nurse –3.380 –6.462 –0.299 0.032 0.044 –2.375 –4.643 –0.106 0.040
Nursing assistant compared to nurse –4.091 –7.480 –0.701 0.019
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exhibited an inverse association with work ability, i.e.,
the higher the score on the fatigue scale, the greater
the work ability impairment. This association proved
to be independent of the remainder of the investigated
variables.
Showing rather similar WAI scores, in a comparable
study with 272 nursing workers from a public hospital
in Brazilian Amazonia, the average score on WAI was
38.1 [15].
In a survey of 1,194 nursing workers from two
Brazilian hospitals, the average score on WAI was
38.6 and thus similar to the one found in the present
study; 38.9% of that sample exhibited inadequate work
ability [9].
On the other hand, in another study conducted with
workers from a pre-hospital mobile emergency service
in Brazil, the authors found that the average score on
WAI was higher compared to the one found in the
present study [7]. The total average score including all
work categories was 41.1, while the average scores per
category were as follows: nursing professionals, 41.1;
physicians, 41.5; drivers, 42.9; telephone operators,
42.5 and other workers in administrative services,
40.3 [7]. In the Amazonian study described above,the
prevalence of inadequate work ability was a bit higher –
40.8% [15]. We can than conclude that the results of the
present study are consistent with the findings of others
that show that as a function of the work conditions
and organization, nursing professionals are exposed
to risks that undermine their work ability [8, 9, 15,
24, 31].
The prevalence of fatigue found in the present
study was 52%, i.e., which represents a high pro-
portion. The results of Brazilian and international
studies are consistent with these findings [7, 15, 25],
and demonstrate that nursing professionals perform
exhausting work, with high expenditure of physical and
mental energy.
In addition to fatigue, the variables that remained
independently associated with work ability were length
of employment in the same workplace and the nursing
technician work category. Those variables may reflect
the work conditions and the models of job organization
to which some nursing professionals are exposed.
According to some studies, employees in public insti-
tutions start working at a relatively young age (about 20
years), and remain at the job for long periods of time;
usually until retirement. Studies show that workers with
longer periods of employment in the same workplace
tend to exhibit a higher risk of impaired work ability
[11, 21]. The longer workers are exposed to signifi-
cant job demands, the higher the risk for impairment
of their physical and mental capacity, with subsequent
functional aging [1, 3, 8].
It is worth emphasizing that in Brazil, nursing staff
usually include professionals with varied educational
levels, with subsequent differences in their levels of
knowledge, work skills, competences, responsibilities
and work conditions. These characteristics define occu-
pational profiles that may lead to distinct profiles
of sickness. While nursing technicians perform tasks
directly related with patient care, registered nurses are
mainly charged with managing care. Thus, the perfor-
mance of tasks requiring greater physical effort and less
autonomy in patient care might account for the larger
work ability impairment exhibited by nursing techni-
cians compared to nurses [10, 32].
The results of the present study are also consis-
tent with the findings of several studies showing that
work and its related factors, like work conditions and
demands, contentment, organization, work environ-
ment, management and supervision, exert the largest
impact on work ability [4, 6, 8].
A study conducted with health workers showed that
in addition to fatigue, other variables associated with
WAI were: physical activity, accidents and incivility
in the workplace, sleepiness, stress and satisfaction.
Those findings point to the need to pay attention to
the maintenance of the physical and mental health of
such workers [7]. Decreased work ability also showed
strong association with psychosocial factors at work
and musculoskeletal disorders among European nurs-
ing workers [18].
Both work ability and fatigue are affected by the pres-
ence of health problems. Musculoskeletal disorders and
mental and emotional disturbances were identified as
the main causes of reduced work ability and increased
fatigue due to physical and mental overload among
nursing workers [31]. Minor emotional disorders, such
as mild depression, tension, anxiety and insomnia, are
also common among nursing workers. Those condi-
tions might be triggered by workplace conflict arising
from stressful situations in the daily relationship with
patients, their relatives, and other professionals within
the context of hospital work [14, 20]. Inadequate work
conditions and organization also account for the high
prevalence of musculoskeletal disorders among nursing
workers [8–10, 18, 19].
In addition, the association between impaired
work ability and fatigue is influenced by the working
conditions. One study conducted with 581 Chinese
hospital nursing workers found that 54.9% of the
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variance in acute fatigue was explained by lack of
rest between shifts, work demands, quality of sleep,
exposure to risks in the hospital environment and work
control [25].
Fatigue, impaired work ability and sleep disorders
were also detected in nurses working the night shift, as
the levels of alertness decrease parallel to the increase
in the working hours, posing risks to the workers’
health and the patients’ safety [9, 14]. Fatigue and
exposure to long working hours with few rest breaks
can reduce the job satisfaction and work performance
of nursing workers, resulting in risks to the patients’
safety [33]. A study on the effects of work hours on
nurses’ vigilance found that longer work duration
increased the rate of errors and near errors [34]. The
night shift is considered to pose higher risk to the
patients’ safety, due to increased fatigue caused by sleep
deprivation [13].
Research on nursing workers from various European
health care institutions revealed increased fatigue and
reduced work ability among those working 12-hour
shifts. The authors recommended introducing manage-
ment changes to limit the nurses’ work hours so as to
preserve the quality of care [34].
The data collected in the present study suggest that
many employees keep on working under conditions
of fatigue, having musculoskeletal symptoms and pre-
senting emotional disorders, which are the features
characteristic of presenteeism. The fact that people
remain working under unfavorable health conditions
strongly points to the need for programs focusing on
the prevention of presenteeism in order to improve the
performance of employees with impaired work ability,
while avoiding absenteeism [24].
The cross-sectional design of the present study
did not allow for the detection of causal relation-
ships, and because it was not possible to measure
the long-term consequences on the workers’ health,
some results might have been under-estimated. The
response rate was 85.5% which is considered to be
adequate [35]. Also, we observed other items to ensure
internal validity. To minimize outcome measure bias,
outcome measures used were already validated for
use in Brazil, with which we performed a pre-test
and instructed the research participants regarding
its completion, and we checked the reliability of
used outcome measures. Furthermore, we proceeded
to the analysis of the reliability of the outcome
measures using the Cronbach’s alpha, obtaining
satisfactory results. Last, to evaluate a possible selec-
tion bias resulting from data collection (conducted
with volunteers), response rates already mentioned
were analyzed.
Although there are about 1,500,000 nursing profes-
sionals currently in Brazil, the external validity of the
present study can only be extended to the employees
of hospitals with similar demographic characteristics,
working conditions and organizational features.
Strategies to promote health at work for workers
with inadequate work ability should be implemented
to improve, or even restore their work ability, includ-
ing eating a balanced diet, exercise, improved quality
of sleep, rest and social interaction, as well as medical
rehabilitation when needed [3]. From the managerial
point of view, environmental risks and working condi-
tions that might jeopardize the health of workers should
be identified and corrected [3]. Individual ergonomics
training, equipment changes, and reorganization of the
work process are relevant measures to improve the
occupational health of nursing workers with work-
related musculoskeletal disorders.
For the purpose of prevention, the literature suggests
introducing changes in the work process and rest breaks
attuned to the workplace, while taking the demands
proper to the various work shifts and hospital units
into consideration [36, 37]. In addition, it recommends
providing rest facilities with appropriate accommo-
dations to improve the working conditions of nursing
workers, thus reducing their levels of fatigue, and con-
sequently also the rates of occupational accidents and
adverse events [13, 38]. Investments made to improve
and maintain work ability reflect on the workers’
quality of life and prevent losses in work ability, early
retirement and the occurrence of occupational diseases
[11, 18, 28].
Good health means better work ability, which points
to the relevance of workers’ health surveillance, so
that alterations might be detected early and individual
and collective measures be applied. Such types of
monitoring also allows for improving the job organi-
zation and the psychosocial work environment, thus
promoting the workers’ physical and mental health
[1–4, 9].
5. Conclusion
The results of the present study demonstrated high
rates of inadequate work ability and prevalence of
fatigue in the investigated population of nursing work-
ers from two hospital inpatient units. Increased fatigue,
longer time in the same job and work category (i.e. nurse
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technician) were associated with reduced work abil-
ity. The negative association between fatigue and work
ability was independent from other variables. There-
fore, the need to invest in the quality of work life is
evident, including improvement of the working condi-
tions and monitoring the nursing workers’ health, so
that they might maintain satisfactory work ability lev-
els. This will promote prevention of illness, and reduced
sick leave and early retirement, all of which compro-
mise the country’s economy and the quality of the care
provided to its population.
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